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^ 9X1= *>J=n}i.3L 7l^# tiV£*fl 7))o}^^ ^2: f^^g- 

*H^}7l ^^.S., 3<HS. ^°J-o_ s Til #ofl s}£p[ia *}j= 

TflolB^-fil ^-4=^ a>5). ^iicf ^g. ^.£(70°C~350°CHH ^^>#^a}-^_o s ^ 
°1H^-S1 ol^-A>^-5)^. 53^- Hj-^^Jl, ^AHl ^>^D>^a ^S^lft-g- ^-g^o} ^<hi 

Hl«fl S^n^H Aj-jr^n}-^- o] ^ ^>JE.n>>i3» ^MH^ S^n^H ^SKHl 7l 

£. 5 

^ , *1- = 4^3. _ 5fEafA 3 Aj^rt i -5->=D>^a^S)-^. 
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( 

ol-g-^j- aV^^l ^12: {METHOD FOR FABRICATING 

GATE-ELECTRODE OF SEMICONDUCTOR DEVICE USING HARDMASK} 

£ la ^ £ lbfe ^Efl 7l#ofl n}^ °l-§-t!- i^r^l TflolB^i 

.£ 2^ #£fl 7)^ofl off ^p>^h -fHjLdj) tr|-s siLCCStress Induced 

Leakage Current )# .E^ , 

E 3£ £ 2^ ^1,2^ ^ ^13^1^^ 7jl^B^^£(Interface trap density, D it )!- w) 

£ 4^ ^Hfl 7l#^l oj-s. ^c^^s. ol-g.*><^ aVJE*!] ^*]& £ 

1 — j 

51 7^ ^2^x1^^ rcl-s)- a}-^] TjMH^^g- S.X\^ 5^0] 

£ 8£r ^3^Al^]ofl tt)-^ tg^ig TllolE^^-^ £A]*V E^, 
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S. 9^r afl^Al^H u}-e}- ^oje^^ £ a] $ £ig . 

41 : ^^^-71^ 42 : tIMH^*?!^ 

43 : TfllTlHH 1 ^ 44 : *HVHfleM^ 

45 : x\]27)}o]^i3\ 46 : 5}£n}i3 &S%^ 

47 : -5r>^p]-^ia. UsK 1 " 

^ M}-^ o. ^ 7l#o)l ^ ^n> i3 .s- oj-g-^- tiVc^j 

sjeofl *VE*)1 i^>7> Zi^^S)-£]j7 zl^I #-g-«H SS5fl*l^H (photoresist)^ A>-g- 

^ ^l* 7)1^^71 TIMBER" ^ til^tt ^ ^ ^<HH *V£Lu> 

iH(hardmask)!- Jl ^cf . 

DRAMS}- °HS.34i*r3 7J^ ? 5}£p}iHS Si 3 N 4 -4 ^^(nitride)* ^3- °1 

«l«fl *°]^ 3 ^HiE nfl-SLs] i*}^ ^ ^o] ^>7l^^e^(Self Aligned 
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1020030043087 ^ <£^ : 2003/10/30 

Contact; SAC) 7}^}^ #%o] nfi^-olcf. m.*] t 7)}o}^^°\ ^s. C ) iQOnm °1 

( loading effect )7> *^^<>] ^W^Hl, ^^^^ ^o] 7 l fl*H *fl-f ^£ 

^-4^3.7]- £.^-s)ui SJcf. ^7H, Jl^s} tte ^€ oHs} ^-Jff^l ai 

§-*H» ?JiI, ^11- TflojE;*^ 3-§-*>^ ^Jf , 3. 

£ la ^ £ lbfe- ^2fl 7l#ofl 4^ cj<y sf£4i3t oj-g-^V tiV£*fl ^7>^) 7]|olH^i 

^<£^(12) #Bl^B]^(13), ^^5^(14), ^31^(15)^ 7 A% 

ZL^Jl M-^-i , ^ 31^(15) #°fl S>=Pl-ia#AS. ^2j-BV( 16 ) c. ^^ J1( ^cpj. 

£ M ^"Oj, (17)^1- ^^£15. *M 5}c^ ia ^Sj-5V(16) 

"i: ^^2fl€(16a)-i- ##^^(17)^- ^7]^. o)o]x\ t ^ 

— p >^3. ^s^-sfl 12 (16a)^r A -j44i3S *H ^3W15), ^Ji^aWU) ^ 
^(13)# #B^B1^K13), ^€^5^(14) ^ ^€^(15)3 ^ 

3. 3#€ l-^^l^" Til olH^^ (Poly-metal gate electrode)^- $^th=h 

^#tt ^ 7|#ollA^ *}.E.P> i £a ( 16) ^Mr *>7l3^«? 

^*}^# ^iL*}7l ^*fl ^Tfll- 1500A |^ t >4. 
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-t-^I-c- ^SJ-^WI 7]<y*Rr ^B3l^(stress)7}- ^S]<H MOSFET ^HM ^jrLs^ £-^7> ^rf. 



< 24 > £ 2^ ^sfl 7l^o]i af^. ^ = £S^£| -fHfofl ,4 = SILCCStress Induced 

Leakage Current)!- t>"|:atr £ 2^]^, 'Sl'^r ir&l^-g-^t, ^^-^i^^ni- u] 

—3. ^sKH ^-g-£]xj ^l3Al^olcl-. 

<25> £ 2^1 £A]^ tifSf ^oj, £}j=p}-i:£L ^^o] ^liAl^.(si)o] siLC7> ?])2*}S. 

(S2) ^ ^]3Al5L(S3)^l t>l*fl SILC7> nfl^- ^ <£ ^ oi^ 

<26> £ 3^ £ 2S] ^ll ( 2Al5. ^ ^13^1^.^ ^^H^^£(Interface trap density, D it )# *] 

<27> S. 3<=H1 £Al^ M>5q. ^-o], §VSn>>iH ^-g-tr ^llAlS.^ t^H^S^}- ^2Al 

^Al ? l7l ol^.^J-cnj-^a. (Double hardmask) 7]#o] ^l^Sl^cf. 
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1020030043087 <^*}: 2003/10/30 

5. 4^ ^efl 7}^o\] ^ ^Hp}iaf °l-g-*H *fl2:^ #5.31} S.*l$ S. 

£ 4^1 H><4 ^■o] ) ^^3. 71^(21) 4H1 7flol3^o4Dj.(22)o] ^^s) JLj >Jj o] E 

^^^•(22) A oH) 1-5^3^(23), ^31^3^(24) ^ ^^€^"(25)^ 

"IliMMH^ol ^^H, ^bH^tIMH*!^ ^ofl 5[£4ia ^3^(26)^ ^£P}i3 

^5^(27)3] ojifLo^ o]^ 5}H4A 37 | ^^^Cf. olnfl, o] ^EpfA^ ^ ^ 

^°>^3 #3-^(26)^- ^cfl^ o.s ^ -&£7> 400"C ol^-ol ^-(thermal oxidation)^ 

^3. *>SW26)-g- l-^^^-TflolE^^-s}. j}£p[A 3 1^^(27) Aj-olofl #<^}-jl 5£cf. 

ZL&IM-, £ 4^ ^Hfl 7l^H^ §>H.P>i3. ^>2)-SV(26) ^ ^ A] JL-gr^ 1^^^: 4^*} 

* ifslr ^EHlMMHCpolymetal gate), #^^>o] j= t^H H(polycide gate), ^llMMH 
(metal gate) ^^a^ x\-$r-5}7) <H^tf. <^tfl, £4* I^HJ iE^ 

f^i-wHl ^sfl ^£j^ 5f£p}ia ^^-(26)^ ^^£7]- 400°C ol^l^.^ ^HB^^S: 
t 2 -^*}^ ^i31eV(25)°l o]^v a>^.( abnormal oxidat ion)£] Jl , n}£}- ^^^1^(25)2}- *}:e. 

°>^3. ^^-(26) ^>°H1 WOCTungsten oxide)^ ^ 7l ^^VS)-^ (28 H ^=}tK 

350 °C °1^MH ^7} 71^11- ^ ol^l- A>5|. 7 |. wV^^j. 
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3^ i*}^ 711 o]e^^ *fl35: ^-fr *l]^Rrt-l] ZL -=-*H oiq. 



#71 S.^^- ^«r>7l ^ -g- yv^^j TflojH^^" *}S.*\) 7} 

-M^-fr ^^Rr #7fl, #7l 5f£4±3 ^V2(-5| #6j| *>=n>^3. ^5)-^ ^ 
^ #7]] , <#7] S>£Lnf^a. ^Sj-nVjiJ. a^ j|£ P }A 3 ^^-^ 7fl °lB;*l^g- ^^^>7l ^ *V o] 

S*K BY^] ± ^ TflolH^i^- ^2: H o V ^ te^l 71^: ^1 TflolH^^^ 

*H ^4iat ^*Rr #7fl , ^7) ^ sfEBfiHt TflolH^i^ ^^^1-71 
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<37> u}^^!, 5}£nfA 3 %^}^r i&Tflfe, 70°C~350°C^ ^S.o\)a] ^^-^v 

<38> o}^, ^tgo] 4*S}^- 7l#£«>HH 7}*J 7>7 r ^Vnjo} 7 ) + tA ^ 

<39> ^#^Rr ■& TIMBER ^-H-ofl A>^nVji]. Sj-cnJ-A^ ^_s\-^S] o}^ 

<40> ^, ^Efl 7l#ol J7^ Aj-^o 1 7 1 o] o. ^tiV§>^ 1^ O] 

^^6H tij^fl Aj-cfl^ o. s ^^oflAi ^oj *l*83fe €7>^2|-^ (Atomic Layer 
Deposition; ALD)* <>l-g-*M 3^th=h ^7># f^^(ALD)€: ^ i^Vi-S- -^^H 
3.^} & iif ^(Chemical Adsorption)^ a)**] i^-g 

i^^f ^-§-7>i:# W£-§-^ ^*>^ ^-fr ^2}-*l-J7 c^o] av^.7^- 3^7}-^ 

-1- tBilifl ^1 a] 7]^ jzf^-g- *V ^7}S. *H ^-^-ir ^^tr^f. ##tr «>^f «^7}^ ^ 

^- u o v ^ °fl7>q#( Surf ace React ion Mechanism)* °] ^-§r <g 

^ ^ 91^ °>M£f *f^# ^ SJcf. £tr, ^7>^<2j- a>o.7^» -g-e} 
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*]*\ ^H^-S ^ V\7)X\7}7] ufl-g-ofl 3HM7l#f^(CVDH Wl^fl 7]-^ Jfltf HV-g- 

(Gas Phase Reaction)^ sJ-E) #(Part icle) M-g- ^*fl*>fe- 5lM <£3^ 

<41> £ 5^ ^ al^^l TllolE^^. ^ y^o} 7 fl^£o]cf. 

<42> £ 5 ofl £ Al£l W]-^ ^-ol ( tiV^^l ^fo) 7llo]E^^ ^ uj-^o. ^ ^ 6 ] 

H^c^nV ^ ^(31), JI-g-^ SL^Kr TflolH^i^- ^ ^(32), ^7>^§^ 

^ °l-§-^T 5}HP}i3 ^(33), ol-g-*> 3fn B |A 3 ^^.nT- - 

^ ^(34), TlMB^ 5flE^ ^(35)o.S °l-^^t}. o]nfl > ^cn^a a>^-^ ^ ^ 
3J(33)°1 ^f^i-i^ ol-g-syc*) ^gfl ^ 7 l^^ol 400^ ^- E oj) 

A i *L33fe 34 ^Hl^^^r 350 TC olsl-o] H il^Sl^ ^£Lo>^ 

a ^tl-Cf. «>^§>7ll ( 5fE4^a ^V^-SVol ^f^V^ 

70t:~350TCSl ^^H^ ;*l^t}. 
<43> ^-o], j7-g-^ ^tqvg- if-^ TlMB^ ^<H1 tftfl*} o_.g. 7-l^oflA-l 

<44> oi*>, ^ ^-tgoi ^AHl^g. ^^^>7l5. tbrf. 

<45> £ 6a Ml ^1 £ 6c ^ z\)i^)d\)d\) rc}.s hV £ ^ ^^o) TflolH^ ^flS « 0 >^^- 

<46> £ 6a ofl £ Al^ Hl-Sq- ^-Ol ( ^^71 #(41) tfofl 711 Ol E ^0^^(42)^- ^SMi, TfloiB 

^<gnv (42 ) Aj-011 ^17Ho1H5V(43), ^«flE|o1 1^(44), *fl27fl°lH^(45)-g- 3# <g^$tk 
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°H, 7flolH^^^-(32)^r ^S] §7l#(31)-fr t^sM^ ^^^"KSiO^lt}-. H^Jl, *fll 
7llolB^-(33)^r ^^^(polysilicon) SE^r #^i^7fliip}^(PolySii- x Ge x , x=0.01 
-0.99)^1^. iz^JL, ^tifl&|o1^(34)^r ^ll7l]^B^(33)4 ^Tflo] 1=^(35 ^ a o v^^-a>^. 
a J-*l*Hr 10A-300A ^^1^ ^i^l^3l-^-(WN x , x=0. 1-2.0) 5A-20A 

^e|^^s)-nV(SiN X) x=0.1~2.0)# ol^-^-cf. zifil^l, ^12711 o]h^-(35)^ ^11t11o1h^-(33)4 
^«fl^^^(34) $H x\^s\o] ^v]]^7\]o}^ ^^*>7l ^sfl ^<amw)^ °l-§-tr 

4. 

400°CM.^ ^ ^r£(70"C~350TC)oflAi j}£n}A a #3^(36) * 10A-1000A ^f>\ 
3, SE^r ^7l^3j-^(CVD)^l «l«fl ^2)^ a^efl^ f^V 7|-^*1 

#^^(ALD)^r ol-g-^tf. <^7H, *>^p>^h #3-^(36)^ ^Bl^^(Si0 2 ), SiO x N y (x=0 
-2.0, y=0~1.0) ^ SiO x F y (x=0~2.0, y=0~ 1.0)3. ^l^-^^l ZLf-f^H ^s\y]^ t Hf0 2> 
Zr0 2> Ta 2 0 5, A1 2 0 3 , La 2 0 3 , Y 2 0 3 ^ Ce0 2 3 <>l^o}*l ^3.-0^ jt -fj-^ej-olcj. . 

#<H, ^^^(S^)^ €7>#^^(ALD)* *t^r^, ^7} ^s^(Si) ±^ 
7 >— * RF ^ef^KRadio Frequency plasma) iE^ ^f 0 ]3S.^o] ti.^^D>(Mi C rowave plasma) 
S %^5M^ ^srH 7] JL, ^^-5]^ ^ ^^3. ^ 7>^# 5) A] :Q t|- . 

^7># ^flfil ^el^sr^ ^tr4. cf^-ofl, ^-^-HV-§-oil %v^^j AV^ 7 >^ 32 avo. 

s^HfJ^f. ^^^Vs)-°]-o| ^*r#^^°r 70°C~350°C^ ^^hSrlE^ o] 

^^M. ii^fi^ SiCl 6 , SiCl 4l SiCl 2 H 2 , SiH 4> SiF 4 £ SiF 6 S. o]^o\& nf-^ofl 

^ A J^^r tf-fr 7}^» ol^Vjz, h}-§-7>^^ 0 2 , 0 3 , H 2 0, D 2 0(D^ Deuterium, # 
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^r±), NO ^ N 2 0S ol^-oj^l nf-^o^ ^ifl^cf . 5Etb, lelfii?^,^;^, 3] ^ 7}^ 

^o) ( ^27fl^H^-(35) ^=p^h ^3^(36)^8: 70°C~350 

^-gr^H ^7}#^^ ol-g-^>o^ f^£ S ^ ^)l27fl olB^(35)<?l ^31^ oj^l- a> 
Si-* WW. 

^ $Hr*l, ^7> ^ Bj-ifl ^Sfl N 2 , 

H 2 £E^r N 2 ,2f H 2 ^ ^^-71^1 ^r^7lollA^| 10^-30^-^]- 400 °C ~ 1000 °C S] <H^^W. 

°H, ^r£7> 400 °C~ 1000 ^r£5. nfl-f ^ln> u) ^ s}n p ].A 3 -$3^(36) °1 ^ 

51 ^Elloln S ^2711 o] H^-(35H1 7}^^ tf^oj q^S^JL, SE*V ^-^7l7> N 2 

^>s^(36) ^Hl ^*M^§^* ol-g.^ S^l-ia. ^sj-sv 
(37)-§: ^tbcf. ojnfl, ^5]-^-(37)^r S^Mtf^^ 5£^r -fr <>l-§-*l- 

<^ 500A-5000A ^*flS IrSJ-SH , ^^^^-(Si 3 N 4 )-i: <^7H, P}-i3;i3}- 

, 3 1 1 -(37)2^ ^-^£7} 600 °C 01^-0.5. ^g- 7^^]^ ^^*V ^p].^ 3 Ai.2}.Di-(3 6) tg^d*: 

#^sfl€(38)^- Jp:, ##5V3flB}(38)# ^>}A ai sV^.p>iH ^5}- ^"(37) 4 
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<53> «fl<4 HflE^ofl <q*fl sf£4ia ^^-(36)2)- ^^-^(37)^- 

<54> = 6c^l ul-sq- ^o], ^^sflU (48)^8: *\}7]*}: ^, sfE^iH ^>5l-q-(46)3f = 

^5|-^-(47)^ ^].cp|.^ 3 ^ ^]z|-n>^35. ^12711 olB^-(45), SH^H ^(44) 

^ ^liTfl 01^^(43)^. ^>^o. s mi^^. 

<55> ^-o. o]fi ^tEL^a-f^l stf^sH ^^5]^ ID) °1 B^(33a) , ^Hfle| 

(36)^ 5}H^i3 ^2^(47)^ s}£d}a 3 7 ]^o. ^^.^5.^ s.^ x^^o]^ ^ 

<57> £ 7£- ^ 2 ^Al^o11 145^ fgs$# tiV^^l ^>o) TljolE^^-^ £A ] ^j. t=^o] 

<58> £ ye)] ^-ol > ^e)^ 71^(51) ^Hl 7llolB ; i<a^-(52)ol ^^JI, TflojE 

^^(52) x\) 17]) °)^(53)3\- *1l27l]o]H^(54)£] *\^°-S- o]^o]^_ #e)A>o]c t\)o)^ 

7-2^7} =LZ\5L, ^jolH ^2: ^ofl ^n^a ^(55)^- *}JE.p>±: 
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^ 7<*fM, 7llolH^^^(52)^ 4Je1^7l*(51)* ^sH^] ^5]^^ ( Si0 2 )°l JL, 
^l7ilolB^(53)^r #5^-^ 5E^ ^Bl^Bl^TflS^eKPolySii-xGex, x=0.01~0.99H tf 
. HelJL, ^l27flolB^-(54)^r lTfl <>1 ^(53) $H #S^H -E.7fl o] B ^^f 

7] ^*fl ^^€^Bl^Hs.(WSi x , x=i~3), s«B-a3l^H = (CoSi x , x=l~3), q^M^Hs. 
(NiSi x , x=l~3), 3-f-^B^W^(CrSi x , x=l~3) £ em^^M J=(TiSi x , x=l~3)S. o)s 

70TC~350TC*IM €^>^^ (ALD)^- °l-8-*M ^JlsL, ^e)^^(Si0 2 ), SiO x N y 

(x=0~2.0, y=0~-1.0) ^ SiO x F y (x=0~2.0, y=0~1.0)S ©l-f-^Sl ZL-|-#°1H ^sq^M-, 
Hf0 2 , Zr0 2 , Ta 2 0 5) A1 2 0 3> La 2 0 3 , Y 2 0 3 5? Ce0 2 S °1^<H^1 nff°i]^ ^6]^ JI-B-^bVo] 4. 
ofl# -a^^^(Si02)* ^^*>7l ^ ±+7}+±r SiCl 6 , SiCl 4f SiCl 2 H 2> 

SiH 4> SiF 4 ^ SiF 6 S 0)^.0] ^\ nf-^ofl^ a]em^^ ^.o. o]^\jl, 

Q2, 0 3> H 2 0, D 2 0(D^ f-^h), NO ^ N 2 0S. ^l^-^H^l ^€4. 5E*h ^-g- 

i^ 7 ^, -a-^-7>i, 3]^7>i RF #2|Sd> p>o] 3£?fl ola.s.eJ-2:n>S. ^g- 

^ ^cf. 

^flTii- n 2 , h 2 N 2 ,sf h 2 ^ ^71^1 £^7HH io^~3o^?i 4oor~iooor 

^ <H^*Hr ^ ^-^1 

-5000A #aJ-sH, ^^^-^Sj-^(Si 3 N 4 )ol4. <^7H, ^>^>ia^s|-^-(56)^ -g-^-g, 

517} 600 °C ojAj-o.^ ^ 3 ^-^v ^^3^1-^.^(55) ^i=r ^ 7 |. o^^£. ^ 
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<62> £ 8-^ ^]3^AHlofl 4^ tiV^l TllolE^^ t£ A )^ CTgo] 

A. 

<63> £ 8 cn aj-sj- ^-o] ( 71^(61) ^oHl ^] °1 J= ^ <£i ^-(62) °] j1, 7\]°\^ 

^^5V(62) ^^"(63)5. o}^.6\^_ v\}^ TflojE ^sy}- ^^tf. ZL^IL, v\]^r 7\\ o]H 

<64> t= 8 ^ A ^ ( 7llolB^^^-(62)^r ^2l^7l^r(61)^r <1-*>5M?J ^^^(SiO^ojj^ 

^•^^-(63)^: TaN, TaSiN, TiN, TiAIN ^ HfN-°3. ol^^^l Zlf-f^H ^eHs} z>}^o]r\. <x{7] 

<65> ZLS]J1, *}JEH4^H ^sKK64)-£- 70°C~350°C<HH <£*}~^^ (ALD)# <>l-g-*H ^ 

*V ^^S., ^^2KKSi0 2 ), SiO x N y (x=0~2.0, y=0~1.0) ^ SiO x F y (x=0~2.0, y=0~1.0) 
3. o]^o]^ nf-^oflAi ^d^slTiM-, Hf0 2) Zr0 2 , Ta 2 0 5) A1 2 0 3 , La 2 0 3 , Y 2 0 3 3l Ce0 2 5L oj^^ 

^- 7 ^^ SiCl 6> SiCl 4 , SiCl 2 H 2 , SiH 4 , SiF 4 ^ SiF 6 S oj^^^ ^^a-] ^h]^ ^s] 
- ^ 7 >^«" °l-§-*>^, ^-g-7>i^ 0 2 , 0 3> H 2 0, D 2 0(D ^ ^±.), NO ^ N 2 0S ^s.^^ 

<66> *VJE.P>ia. <L>3KK64)£r ^1,2^^^^)- ^f- Qj S> Tfl , x]^5L ^7} ^ ^tfl 

^lTi* ^*fl N 2) H 2 N 2 ,5f H 2 ^ ^^-71^1 £-^7HH 103,-30^^ 400°C~1000 
^iSL om^Hfr ^^o] ^tij-s) ^o]c|-. 
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<67> H^Jl, 3}£d}a 3 ^^(65)^- ^7}^^ SE^r %A%^r^^r oj-g-sH 500 A 

-5000A ^*H, -^^I^^S|-^-(Si3N4)^cf. o^H, ot51*]-ia^sKK65)£| ^-°r 

5171- 600 °C °) ^ o.ofl^ ^^3^^(64) ^7} o^^ 

< 68 > a}<4 ^ *H2,3^UHH rcf5^ ) ^ a}-o] j= e ^ o]e ^ #j=l 

°fl 5)-£Dl-A a j}n D |A 3 ^^2] o] ^ s>^u>^H 7]^ q^^S,*] 

^TllolH 21^r ^l-TflolH^ ZflE^ ^o] ^-ol^-jz}- ^Ajofl §>^.n>^3. ^sJ-nVn]-^. ^-g-*]^ 
*}$\ ^Hefl^S 1^-1- « 0 ^1^>^, ^^AVolc^ol^ cc^ d^^o];^ ^-ofl ^£] 

^ ^ D fi3 #5^^- ^-^A] ^3V^ja^ §^A}o] t=7l)o]E cc^ nfl !:?11 o] JE S ^o 1 *f ^ 
^^}o]£i ^-^o] o]Aj- AVs}.^^ ^ #*]*M=K 

<69> 5L 9^ ^ ^<5] ^4^A]^cH] nf5|. tiVjE*]] ^7>°] 7llo]e^^ £ igo] 

4. 

<?o> £ gofl iAjs} wj-sq- ^o], ^e^e 71^(71) ^Hl ^03*1.(72)01 ^sjui, 

^^-(72) ^ 0 H1 ^11711o]bbi-(73) ( Stifle] ^rt( 74 ) ^ ^ 27 fl 01^^.(75)0] 3^.05. o] -lo]^1 

^SHl" TllolH ^3:7} ^^€4. ^Jl, ^^Hlt 711 o]E ^ *}=n]-^5L ^VsJ-nj- 

(76), ^n^H. ^sKK77) 31 5}£4ia 51^^(78)^1 ^ *>i= ^iH^tKTripple 
hardmaskH ^^€4. 

<7i> £ g^H, 7Ho]H^9i^-(72)^: ^S] ^71^(71)^- ^sM^ ^ ej ^xj^sKSiOg) °1 ^ , 

^l7Ho]B^(73)-°r #e]^^^sv ^^^^^^^^^-(PoiySi^Gex, x=0. 01-0.99)0] t\ 
. =L^\JL, S-^yfls] 0^51.(74)0. ^]17]1o1e^-(73)^ ^I27fl o]e^-(75)^!: ^^Rbl: w o v *l*>Tr *t 
°-S. 10 A -300 A -^-^15] ^^SKKWN 
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x , x=0. 1-2.0) iE^r 5A-20A ^^#^S}-B|-(SiN X) x=0. 1-2.0)* *l-g-W-. H&lJl, 

^|27H oj H ^(75)£- ^ll7llolB^-(73)4 ^^^^^(74) $H ^sHiM) oje 

^ ^^j-if^H , ^^(76)^: 70°C~350°C°1H €^>^^^ (ALD)-8: 

°l-8-*H 3-°^, ^H]$-ar^(Si0 2 ), SiO x N y (x=0~2.0, y=0~1.0) ^ SiO x F y (x=0~ 

2.0, y=0~1.0)S olifLo^ zil-^ollAi Ai^slTlM-, Hf0 2 , Zr0 2 , Ta 2 0 5) A1 2 0 3 , La 2 0 3 , Y 2 0 3 
^ Ce0 2 S ol^^^i ^-ofl^ a}?*^ j7-o.^ni-oi4. ^ ^o] t ^3.^^(Si0 2 )4: ^ 
Z}7] ii7}i^ SiCl 6 , SiCl 4 , SiCl 2 H 2) SiH 4 , SiF 4 ^ SiF 6 S <>1^<H^ ^f-^ofl 

^ #«}3Sr ^--n- ol^l-ji, tiV-g-7>i^ 0 2 ) 0 3 , H 2 0, D 2 0(D^ f^4i), NO ^ 

N 2 0S. ol^o^^l Hf^o)]^ ^1»£14. H*K ^el€-^^7]-i,^}-2]-7>i, 3SJ^7>>1 -§--g- RF #5}- 

^ELPkiH ^^(76)^8: $.<k& ^-<a^7fl, Jf4? *>H.n>^3^s}-nl- 

(77)^ ^^7} 600 °C n]n><^ T^^ofl^ ^ 7 > ^ ^71# *fl 

N 2) H 2 IE^r N 2 ,^ H 2 ^ £^-7)3f| ^7lofl>H 10^-30^-?i 400°C-1000°C^ oj^t} 
^ +uY£ ^o)cf. 

ZL^Jl, §>=p>i3 ^^(77)^- sH-n?}^^ €^#3}"^^- ol-g-^H 500 A 

-5000 A ^^3.^^nv (Si3N4 )ol JI) ^cpV^a. 5. ^^-(78)^- sf£c}i3 

«K76)4 *>=f|->i3. 3^(77)^ ©1^ s|-£Lp^3.#iL4- ^l27flolH^-(75)Sl sflE^* 

^l«8*>7l ^sfl 3J°-5., ^iSS^(W) i&^r e j^i^l^2}-5i-(WN X( x=0. 01-2.0)* 
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S. 9*11 51 a] ^}4^)^M^\ ^B^liMM^. ^^o\] a}-- S^u^Hf^ ^ o. 

t^I* 10A~200A^-^1^ 8M1 o]g\ E^^lnvo] a).^ o^*}. 



350 °C <>1^ ^-^^1^ ^S}-;e.5.*| TllolH^i^-^ Aj-g}. ^^l§>^ o^cf. 

^JI, 90nm^- o]s>^ dt*H ^-g-SlTT ^) , l-e^e^, ^aej)^^ 

^ ^ ^^nj-o} ^15. 7flom^( W /WN/Poly-Si) ^ 5}£p}i3t 

^a] A] 5 |Aj 0 ) i$tf£\6\ elseflAi ^ ^o^lS ^ ^ Jl47>- 



32-20 



1020030043087 



^ Q*}-- 2003/10/30 



32-21 



1020030043087 <^} : 2003/10/30 

1] 

^r£^l 7l^r #ofl t11o]e^^^o. zg#^- ^. 7j1; 

^"71 TflolB^^^ ^Hl 3<HiE. ^BJ-o.s. °l-f-<H*l TflolH^ ^#*Rr ^1; 

A J"7] #3j- ^Siiq- ^ ^rSoflA-l # 7 1 TflolEB]- #6fl #2><2}-^- 

#71 5}£pfi3 #21- ^ #°fl §f=nfi3. ^Sj-^Mr <§#*Rr #7fl; 

#7l ^p>^3L ^2}- 5]" 4 #7l #2>^ TllolH^i^ ^ ^ S>7] ^ o]^ 

A o V 7l o]^ n>^H^^- + #7] TflolH^ ?l] 0 lH*i^# ^#^Hr 

« 3£#*Hr «h£*fl ^7}<^ TflolB^^" TflS ^ . 



2] 

#7l S>=n>>iH #2>^ ^#^Kr #31^, 

70°C~350°C^ ^rJEolH €7>#^^o. s ol^^^ ^-g- s^o s ^ ay^i ^ 
^ TflolH^ Tils « 0 >^. 
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3] 

#71 *>H.n>ia #3}-^# #7^, 
#7l ol^^ #7^, 

N 2 , H 2 i£^r N 2( ^- H 2 ^l ^^-71^] £^7HH 10^~30^-?i 400°C~1000°C^ o}^. 
°l*lfe ^-i- f^AS £Rr «l£^] 4i7>o] ^ol^^^- Hj-ig 

5] 

*ll lf1 91°]*], 

#7l 3r>=^ a aV S ].dV^ ) 

^el^#3}-^-(Si0 2 ), SiO x N y (x=0~2.0, y=0~1.0) ^ SiO x F y (x=0~2.0, y=0~1.0)^ °] 

^^MM-, Hf0 2 , Zr0 2 , Ta 2 0 5 , A1 2 0 3 , La 2 0 3 , Y 2 0 3 ^ Ce0 2 S o^o^ 

6] 

*11l*cHl &M*1, 
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10A~1000A^ ^)S. ^# ^$<L3- H}^ ±*}$) X]*}^-^ yQg. # 

■a. 

7] 
8] 

^*Rr #31; 
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^*Hr #31 

1- SL^-SHf- Sh£*fl ^^l 711 °1H^^- 42: ^ . 

9] 

70"C~350"C^ ^toflAi ^"^ojg. o}=<^^^ ^o. ^ aViE^ ^> 

10] 

tt «V£*ll TflolB^^- XlS 

[^^^ 11] 
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N 2 , H 2 N 2 ,4 H 2 ^ ^71^] ^7loflA| 10^~30^-?i 400 °C~ 1000 °C£] ^riEsL o] = 

12] 

-ae1^a-^(Si02), SiO x N y (x=0~2.0, y=0~1.0) £ SiO x F y (x=0~2.0, y=0~ 1.0)3. °] 
^wf^H Hf0 2 , Zr0 2> Ta 2 0 5 , A1 2 0 3( La 2 0 3 , Y 2 0 3 £ Ce0 2 S <^1^^ 

^f-^^M ^-i- sr>^ tiVi^l 4i7>o) TflolH^^. ^ y>rf 

[3^8" 13] 

lOA-lOOOA^l ^-§- s-^^-S tfV£*fl >fc;*><2] TflolB^i^- # 

14] 

^7l 
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15] 
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